SHIP2 phosphoinositol phosphatase positively regulates EGFR-Akt pathway, CXCR4 expression, and cell migration in MDA-MB-231 breast cancer cells.
The phosphoinositol phosphatase SHIP2 is an important regulator of energy metabolism. SHIP2 dephosphorylates phosphatidylinositol 3,4,5 trisphosphates which are critical second messengers in signaling pathways induced by various extracellular stimuli including insulin. SHIP2 also regulates cytoskeleton remodeling, cell adhesion and spreading. In addition, endogenous SHIP2 in HeLa cells regulates receptor endocytosis and ligand-induced EGFR degradation. Further, SHIP2 in MDA-MB-231 breast cancer cells regulates EGFR levels and supports in vitro cell proliferation and in vivo tumor growth and spontaneous metastasis. Here we examine the role of SHIP2 in EGF signaling in breast cancer cells using RNA interference. Our results show that suppression of SHIP2 in MDA-MB-231 breast cancer cells alters EGF and EGFR internalization. Upon SHIP2 silencing, EGF-induced Akt activation was reduced causing decreased nuclear levels of activated Akt. Cytokine receptor CXCR4, a downstream element of EGFR-Akt pathway that plays an important role in metastasis, is down-regulated upon SHIP2 knockdown. Finally, cell adhesion and EGF-induced cell migration were suppressed in SHIP2 silenced cells. These results demonstrate a positive role of SHIP2 in EGF-induced Akt activation, CXCR4 expression, and cell migration in breast cancer cells.